In this study, it was aimed to determine the microbiological attributes of 8 wild edible mushrooms (Agrocybe cylindracea, Amanita cecilae, Boletus reticulatus, Coprinus comatus, Cantharellus cibarius, Lactarius deliciosus, Suillus collinitus and Tricholoma myomyces) collected from different parts of Anatolia, Turkey. In order to determine the microbiological and hygienic situation, E.coli O157:H7, Listeria monocytogenes, yeast and molds, total mesophilic aerobic bacteria count, total coliforms, lactic acid bacteria, Salmonella spp., Staphylococcus aureus and Clostridium botulinum were investigated for mushroom species. According to obtained data, microbiological and hygienic characteristics of wild edible mushrooms are acceptable.
Introduction
Consumption amounts of mushrooms is slightly increasing in recent years [1] . For both their nutritional value and their organoleptic attributes, they are commonly and traditionally used in Turkish cuisine.
Mushrooms are widely distributed all over the world and some of these mushrooms are also known for their antimicrobiological and antioxidant characteristics in both food and drug industry [2, 3] .
Fresh mushrooms have high moisture content and water activity, so microorganisms can use this media for microbiological growth [4] . Also another important factor supporting the microbiological growth is the neutral pH of mushroom [5] . Because of this adverse effects, the shelf life of fresh mushrooms is rather limited, especially a few days [6] .
Harvest, handling, storage and shipping of mushrooms are generally performed at ambient temperature [4] . It can also be underlined that ambient temperature is another important factor supporting microbiological growth.
It is important to determine the microbiological attributes of mushrooms as well as other quality parameters like texture, color etc. Because majority of the commercial mushrooms are marketed just after packaging without any washing and cleaning facilities.
Up to our knowledge, there is rather limited scientific information reported in terms of wild edible mushrooms, their microbiological attributes and food safety. In this research it was aimed to determine the microbiological characteristics of eight different species of wild edible mushrooms collected from different parts of Anatolia, Turkey.
Materials and Methods

Materials
Eight different species of wild edible mushrooms (Agrocybe cylindracea, Amanita cecilae, Boletus reticulatus, Coprinus comatus, Cantharellus cibarius, Lactarius deliciosus, Suillus collinitus and Tricholoma myomyces) were collected from different parts of Anatolia.
Information regarding the geographical distribution of these species s given as Table 1 below. All mushroom species were collected regarding the Table 1 and deposited in Biology Department of Ankara University, Ankara. Wild edible mushroom species were transferred into microbiology laboratory under refrigeration and immediately taken into analysis on the same day under refrigerated conditions to determine the microbiological quality and safety. 
Methods
Mushrooms were microbiologically analyzed according to standard methods given in Table 2 .
Findings were evaluated by using SAS Statistical programme in order the find the importance of the differences (SAS, 2001). 
S.aureus (SA) [4]
Technique using Baird-Parker agar medium, incubation at 37 •C Clostridium botulinum [10] Anaerobic incubation, 35 •C
Results and Discussion
Microbiological attributes of 8 wild edible mushroom species were given as Table 3 . Highest average TAMB count (9.2 log cfu/g) was determined for Boletus reticulatus, whereas the lowest one (6.8 log cfu/g) was for the Coprinus comatus. In general, for all mushroom species, TAMB counts were over 6.0 log cfu/g. TAMB counts were enumerated as 8.4 log cfu/g, 7.4 log cfu/g, 7.6 log cfu/g, 8.2 log cfu/g, 8.8 log cfu/g and 6.9 log cfu/g for Agrocybe cylindracea, Amanita cecilae, Cantharellus cibarius, Lactarius deliciosus, Suillus collinitus and Tricholoma myomyces respectively. TMAB count of Boletus reticulatus is statistically higher than the other mushroom samples (P<0.05).
According to Venturini et al. [4] , TAMB counts of wide edible mushrooms from Spain were among 4.4 log cfu/g and 9.4 log cfu/g. The majority of the species had counts ranging among 6 log cfu/g and 8 log cfu/g. Findings of Venturini et al. [4] are quite similar to our results.
Lactic acid bacteria counts of mushroom species were among 1.4 log cfu/g and 2.4 log cfu/g.The highest LAB counts were enumerated for the samples Tricholoma myomyces (2.4 log cfu/g), Suillus collinitus (2.2 log cfu/g), Boletus reticulatus (2.1 log cfu/g) and Amanita cecilae (2.1 log cfu/g) respectively. On the other hand, the highest yeast and mold count was counted for the mushroom Lactarius deliciosus (3.3 log cfu/g).
Venturini et al. [4] reported that the average lactic acid bacteria count of wild mushroom species from Spain was 2.1 log cfu/g. Also they declared that average yeast and mold count of the same samples was 3.7 log cfu/g which is quite similar to our findings.
E.coli O157:H7, Listeria monocytogenes, Salmonella spp. and Staphylococcus aureus were not detected for any of the mushroom species. This was found quite satisfactory in terms of microbiological quality and safety. For four samples (50%) total coliforms were determined at low amounts (0.3-1.4 log cfu/g).
Also, Clostridium botulinum was not detected in any of the samples which takes an important role while processing mushrooms into canned foods.
Conclusion
Since in any of the samples E.coli O157:H7, Salmonella spp., Listeria monocytogenes and Staphylococcus aureus were not detected, according to microbiological analysis results of the wild edible mushroom samples, it can be concluded that the microbiological safety of the samples are acceptable. No pathogens were isolated.
Because of low total coliforms count, an improvement in hygienic situation of these mushrooms might be suggested.
